BACKGROUND
Electronic endoscopy was introduced for the clinical use against the digestive tract disorder in 1984 [1] [2] [3] . It has been shown to be useful for the diagnosis of small and flat mucosal lesions. However little improvement in the cholangioscope itself has been made. In particular, using peroral cholangioscopy was clinically difficult, because the scope was too large to pass through the main papilla.
With the development ofequipment-manufacturing technology including the small sized chargecoupled device (CCD) in recent years, however, a new electronic cholangioscope has been developed (XCHF-B200, Olympus Optical Co.) [4] . We compared an ordinary CHF-B20 with a new XCHF-B200 as to the diagnostic ability. This paper is a report of our findings. endoscopic sphincterotomy (EST) (choledocholithiasis in 21 cases and cholangioma in case).
PCS using CHF-B20 was performed in 77 cases during a period from Jan. 1989 to Dec. 1997 . All cases with choledocholithiasis received endoscopic treatments. In 8 cases, PCS using both models was performed for taking biopsy specimens. The dye (5% methyleneblue [5] ) was administered through the biopsy channel in 4 of 8 cases in which both XCHF-B200 ( Fig. 1) and CHF-B20 were used. All the patients agreed to participate in our study and gave their informed consent.
Before PCS was started, topical pharyngeal anesthesia (lidocaine, 2% gel), intravenous administration of diazepam (10 rag) and scopolamine butylbromide (20mg) were given. As a mother scope, TJF-M20 (Olympus Optical Co.) was used.
According to the specifications of the XCHF-B200 (Table I) , the length of rigid portion is about 5 mm longer than that of CHF-B20. The channel diameter of XCHF-B200 is 1.2mm, and smaller than that of CHF-B20. Therefore the biopsy forceps (5 Fr) cannot be used to take a biopsy specimen.
But thinner basket forceps (1.0mm) were used to remove a small stone ( Fig. 2(a) and (b) ). XCHF-B200 has a magnifying. (x 2.6 times) and a contouremphasizing systems. Endoscopic photographs were taken using the EVIS-200 system (Olympus Optical Co.).
We compared the success rate of PCS with that ofXCHF-B200 and CHF-B20. Endoscopic pictures of both PCS were studied for the upper part of the common bile duct mucosa which was less influenced by insertion of the scope. The endoscopists (experience over 10 years) judged endoscopic photographs and VTR. In 18 XCHF-B200 cases, we evaluated endoscopic pictures of the vascular pattern (Fig. 3 ) and Clear (XCHF---B200) Unclear (CHF--B20) FIGURE 3 Endoscopic picture using XCHF-B200 showing the clearly vascular pattern of the bile duct mucosa. Endoscopic picture using CHF-B20 is unclear.
fine vertical groove (Fig. 4) Clear (XCHF--B200) Unclear (CHF--B20) FIGURE 4 Endoscopic picture using XCHF-B200 showing the fine vertical groove of the bile duct mucosa. But endoscopic picture using CHF-B20 is unclear. (Table IV) . The fine vertical groove was present in 7 cases with the images obtained with XCHF-B200 being clearer than those obtained with CHF-B20 (Table V) . After dyeing endoscopic images became clearer with XCHF-B200 (Table VI, Fig. 1 ). In 3 cases in which CHF-B20 was used, images were unclear after dyeing because the light intensity was insufficient. This procedure was performed safely in all the cases without any complications.
DISCUSSION
Various techniques for PCS have been used clinicaliy [6, 7] . Recently, PCS by the mother-baby scope technique has become popular. Many types of baby scopes [8] [9] [10] have been developed. CHF-B20 functions are well for diagnosis of lesions in the intrahepatic duct, common bile duct, cystic duct [11] and the gallbladder [12] . An ultra-small fiberscope having an external diameter [13] of 0.8mm is available for insertion into the gallbladder without EST, but the light intensity obtained is insufficient. PCS using a miniscope (2.09 mm) [14] and the guidecatheter method [15] [16] . This has improved diagnosis of biliary tract diseases. However, the electronic cholangioscope using PTCS has an external diameter of 5.3 mm and requires an 18 Fr fistula. Scopes over 5 mm in diameter cannot be used for PCS, and cannot pass through the main papilla after EST.
With the size of CCD reduced, electronic cholangioscopes have become smaller in outer diameter. Now PCS can be performed with an electronic cholangioscope (XCHF-B200) [4] . XCHF-B200 (4.5 mm) with a CCD built in has a longer rigid portion of distal end (+5mm) than CHF-B20 (Fig. 6 ). The channel diameter ofXCHF-B200 is smaller than that of CHF-B20. The success rate of PCS using XCHF-B200 (82%) was correspondingly lower than that with CHF-B20 (89%), but the difference was not significant. The long rigid portion of distal end of XCHF-B200 is more difficult to pass through the EST site. Pancreatoscopy with XCHF-B200 is very difficult because the main pancreatic duct usually has a diameter of less than 3 mm in diameter. Mucinproducing tumors occasionally showed a dilated pancreatic duct [4] . XCHF-B200 can be used only in patients with such tumors.
When electronic endoscopes are used for PCS, emphatic contours and color tones can be obtained.
We compared endoscopic pictures obtained with XCHF-B200 to those obtained with CHF-B20. This stUdy used a small number of cases, but it is able to judge objectively by three endoscopists (experience over 10 years) using endoscopic photographs and VTR. The vascular pattern of the bile duct mucosa on photographs obtained with XCHF-B200 was clearer than that with CHF-B20, since XCHF-B200 uses a red color emphasizing system.
The fine vertical groove of the bile duct mucosa on photographs obtained with XCHF-B200 was clearer than that with CHF-B20. We think that it is very useful for diagnosing especially early carcinoma of the bile duct because papillary and granularmucosa of the bile duct is an initial marker [17] . When endoscopic dyeing with 5% methylene blue was performed under CHF-B20, good images were not obtained, because the light intensity was insufficient. However endoscopic images by XCHF-B200 were clear even after dyeing. It is useful for diagnosing the spread of cholangiocarcinoma [5] .
Finally, the success rate ofPCS with XCHF-B200 was lower than that with CHF-B20. The rigid portion of distal end of XCHF-B200 is longer than that of CHF-B20. However, endoscopic images with XCHF-B200 were clearer than those with CHF-B20. The problem is that the biopsy channel of XCHF-B200 being 1.2 mm in diameter, does not allow the biopsy forceps to pass through it, which precludes histological diagnosis.
CONCLUSION CHFB20
XCHF---B200 FIGURE 6 Two endoscopes showing side by side. The rigid portion of distal end of XCHF-B200 is about 5 mm longer than that of CHF-B20.
PCS using electronic cholangioscope XCHF-B200 was found to be very useful for diagnosing the biliary tract diseases. In particular, endoscopic images obtained with XCHF-B200 were clearer than those obtained with CHF-B20. When the electronic system and biopsy channel of XCHF-B200
are improved, PCS with XCHF-B200 will be more useful for diagnosing bile duct diseases.
